The Toll-like receptor 3 (TLR3) pathway is a key component of the innate immunity that prevents replication of viruses in the CNS. Inborn errors of this pathway (TLR3-pathway deficiency), which includes defects in the genes TLR3, UNC93B1, TRIF, TRAF3, TBK1 and IRF3, occur in 10% of patients with herpes simplex encephalitis (HSE), 1,2 and about 66% of these patients develop relapses of HSE. 1 A recent study showed that 27% of patients with HSE develop autoimmune encephalitis (AE) in the weeks or months ensuing the infection. 3 It is unknown whether TLR3-pathway deficient patients can also develop AE post-HSE. Here we report a patient with TLR3-pathway deficiency who developed HSE and a relapse of the viral infection followed by AE post-HSE, highlighting the fact that TLR3-pathway deficient patients should be carefully followed for both HSE relapses and AE.
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Case
A 6-year-old healthy Caucasian girl, with a family history of maternal grandfather with recurrent herpetic keratitis, developed acute-onset headache, fever, decreased level of consciousness, aphasia, and right hemiparesis. Brain MRI showed bilateral hemorrhagic temporal lesions leading to suspect HSE. Signs of cranial hypertension precluded CSF studies; however, a positive herpes simplex virus 1 (HSV-1) PCR was obtained in the blood samples. IV acyclovir resulted in symptom improvement, and 3 weeks later the patient was discharged home with residual aphasia.
Five months later, she was readmitted with severe headache and decreased level of consciousness. Brain CT showed new hemorrhagic temporal lesions. She required urgent decompressive craniectomy, and a brain tissue sample was HSV-1 PCR positive. Genetic studies showed that the patient and the mother carried a heterozygous missense mutation p.Glu110Lys (c.328G>A) in exon 2 of the gene TLR3 (NM_003265.2) (figure, A and B). Such mutation shows a very low allelic frequency (0.00082%, 1/121,316). Functional studies on patient's fibroblasts (figure, C) and monocyte-derived dendritic cells showed a decrease in TLR3-mediated activation (methods in appendix e-1, links.lww.com/NXI/A141). The patient received a new 21-day course of IV acyclovir followed by oral valganciclovir.
One year later, 17 months after the initial episode of HSE, she developed behavioral changes characterized by aggressivity and paranoid thoughts. CSF studies showed pleocytosis (15 cells/μL) and elevated protein concentration (100 mg/dL) but were HSV-1 PCR negative. CSF immunochemistry studies on rat brain tissue (figure, D, upper panel) and cultured live neurons showed *Shared first authorship. This is an open access article distributed under the terms of the Creative Commons Attribution-NonCommercial-NoDerivatives License 4.0 (CC BY-NC-ND), which permits downloading and sharing the work provided it is properly cited. The work cannot be changed in any way or used commercially without permission from the journal. strong reactivity revealing the presence of neuronal antibodies. Autoantibodies against N-methyl-D-aspartate, γ-aminobutyric acid A, and other known receptors and cell surface proteins were all negative (methods in appendix e-1, links.lww.com/NXI/A141). The indicated patient's antibodies were absent in samples of CSF obtained during HSE (data not shown). With the diagnosis of AE post-HSE, she was started on high-dose IV steroids and immunoglobulins without a clear improvement. Subsequently, rituximab (2 doses 500 mg/m 2 2 weeks apart) resulted in neurologic improvement. A CSF sample obtained 4 months later was no longer reactive with brain.
Discussion
We report a young girl with recurrent HSE and a new TLR3 mutation associated with absent interferon-β responses to TLR3 agonist who several months after the first HSE episode developed recurrent HSE followed by AE. TLR3-pathway deficient patients, especially TLR3-deficient, are prone to develop HSE relapses, putting them at risk of developing AE. Indeed, a recent series of patients with HSE showed that 27% subsequently developed AE; none of them were investigated for TLR3-pathway deficiency but the current case indicates that patients with this deficiency are also at risk of AE. The symptoms of our patient (predominant behavioral abnormalities) are typical of AE post-HSE in patients older than 4 years 3, 4 ; yet the long interval between HSE and AE (17 months since the onset of HSE and 12 months since the relapse of HSE) is somewhat atypical (median 26 days in children aged 4 years or younger and 43 days in patients older than 4 years), 3, 5 but similar prolonged intervals occurred in 7% of patients in a recently reported series. 3 The exact mechanisms underlying this severe immune-mediated complication are unknown. It has been postulated that the neuronal destruction caused by the virus leads to a release of antigens, which in the context of severe inflammation results in neuronal autoimmunity, such as that shown in our patient. 3 In patients with TLR3-pathway deficiency, the increased number of episodes of HSE theoretically increases the risk of this autoimmune complication. Our case suggests that patients with recurrent HSE or family history of HSE or HSV keratitis should be assessed for TLR3-pathway deficiency. 1, 6, 7 If the function of this pathway is impaired, patients should be carefully followed for potential relapses of HSE or AE post-HSE.
